Mutant ATP-binding RNA aptamers reveal the structural basis for ligand binding.
The solution structure of the ATP-binding RNA aptamer has recently been determined by NMR spectroscopy. The three-dimensional fold of the molecule is determined to a large extent by stacking and hydrogen bond interactions. In the course of the structure determination it was discovered that several highly conserved nucleotides in the binding pocket can be substituted while retaining binding under NMR conditions. These surprising findings allow a closer look at the interactions that determine stability and specificity of the aptamer as well as local structural features of the molecule. The binding properties of ATP binder mutants and modified ligand molecules are explored using NMR spectroscopy, column binding studies and molecular modeling. We present additional evidence and new insights regarding the network of hydrogen bonds that defines the structure and determines stability and specificity of the aptamer.